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1020020080608 %^ 2003/1/15 

[a^1a>* 0 V] 

[aa^ei mm 

[Mmmm 2002.12.17 

[arssi a si es axi si ois stfe ois ^gj sxi 

[HJ92I S^SH] Charge exchanger and ion implanter having the same 

[S^jo| 3 c] 1-1998-104271-3 
[CH SISl] 

[39] SfS^ 

[CH SJSIfiH] 9-1 998-000230-2 

[51T?l£Jg^£!s] 1999-030203-7 

[3 92I S^H^I] KEUM.Gyeong Su 

[^Eie^Sls] 670315-1775628 

[^^bjs] 441-390 

[^£] SJIS =££!AI 1265&! XI S^OHUM 

614/205 

[^3] KR 
[3 9 21 ^^HJI] 

[3 9 21 S^H^I] CHOI ,Kyue Sang 

[^SiMES] 581119-1002118 

[°^bjS] 152-093 

A1H£AI J\\m3m 363SJXI 12s 

i^m kr 

[3 921 ^i;|] 

[3921 SSI^I] HONG , Hyung Sik 

[^£lg^£s] 620108-1683426 
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1020020080608 mX\' 2003/1/15 

[^^bjS] 442-470 

i^±i s^is =^^ai mm=p- §§§ 957-6 M^om^ 321-1005 

[^Sj] KR 

[£JS°I S^fi^l] SHIN, Gum Hyun 

[?^§^S§] 700911-1558812 

441- 360 

l^±] SJIS ^g!AI H^e 886-83 JL™ EH£MXK)HttM 

105-1301 

[^3] KR 

[&S2I S^HJIl PARK, Chung Hun 

[^Sie^S] 710513-1897411 

442- 374 

l^±] =££!AI eg^F 0HE14S §^OHE 3§ 102S 

[^3] KR 

[£JA^§^] m=? 

I^ll »I42^Q| 9? §0j| o|§1 S£J, HI60^2I f?§ 

oil °\m m&&K\ m m=?mu a. ch£I2J 

[JIM^S] 20 S 29,000 ^ 

[^^a} S °j S ] 8 a 8,000 a 

I^S^SS] 0 21 0 §1 

[feJA^^S] 19 9 717,000 2! 

imiu] 754,000 a 

IS^AIW] 1. SAilAi(Ee)_m 
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1020020080608 ^^ <£x}: 2003/1/15 

?JW€ 3^ °l-gr H J^ ^-g- ^ ig^- o]« ^ ol-g- 

^ ^*fl 7>i **fl ^r€*}. -B-^ ^^7lS+ ^^fMlfe i 

Es]Jg 7}i$l ^ ^ £^ ^^*Vcf. S.u)E^ -fi-^£r riS 

7>^s] -e-^ ^ ^^-ofl 42}. ^ ^ ^o^cf. n^-ej- 

s i 
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^] 

^ ^ £^ ^{Charge exchanger and ion implanter 

having the same} 

£ l^r -gAloflofl 14=- ^ ^^*>7l 7fl^tl ^P- 

£ 2^r £ 1^1 £A]^ q-^ = ^^^ 7 ] ^ i0 ]cf. 

5L 4^ JE lofl 5! a] 5} ^ £^ ^)-. £ fe o]^ -01 ^*>7l o}*v 7fl 

10 : tiV£*fl 71^- 100 : ^ ^ 
102 : i^s] ^ 104 : -°r^ ^7l 
106 : 110 : 7>i ^ -f}-^ 

130 : 7>i -B-^ 150 : S-M^ -fi-^ 

160 : 7>#7] 200 : 

210 : o]^- 240 : o]^. a^oj ^ 

250 : *1*1-R-^ 
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£ ^ ^ ^ ^ o)4- ^oj ^ l6 fl ^-*V ^o|cf. Jitf 

*>7H^, °l£r«J* 7|-^^>7l Jfl^ 7f#7l^ ifl^i^ oj^HJ o| ^ o. #$.a)7) 7 ) 
%x]9\. o)s. £ fe o|£- ^.^ofl ^ ^o!4. 

*§^*Hr ^(Fab) ^-71 ^ uV£*ll ^l-l-^ ^7]^9J 

^HVtt ^7l ^i^) Z)Z) ofl^Al ^1^>J1 711^1 

^"71 ^ a>£^l 71^; ^ 0 H1 *J"§- ^*}7l ^1-71 ^-g- ^ 

^^*>7l AlZ^ ^JZf, til£^ 7l^o] ^ ^ <X 6\] SL^ o) 

^^-71 ifl^- o)£- ^oj H}£^) AVcj ^^--g- 7l*|-7l ^*!r 413 

A oM ^ 3^=r sfl^l tg^s} HV £ ^ 7l ^.o] K x£jZ. %A\f>} 7 ) ^ -g- 

A o V 7) ^ ^ ^<HH o]-0_ ^oj ^ o. 71^^ ^ w.^^ ^-^ 

^°j*>^ e^^^b]^ ^i(source), :Eiefl9j(drain)-g- ^*Rr ^°)^. ^7} 
^cMH^ ^-S-tb 7l#^ ^-71 ^ ^oj^V ^ol^ ^oj^ 0 ^ ) ^V 7 ) 
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T3j 



^)°A^ ^Jolcf. o]^. ^ <g^-AV 7l^o]i 4ii ^ j=efl 

<17> ^HV^o.S., o}^. ^01 ^o. ^^7] ol^. ^71, ^#7l, 

*)U^ ^71, ^ ^7l, 7>^7l, ^«r7l, 3]^, o]^ ^ol 3^3. 

<18> o]£. ^^ 7 }S.^ !H3€ <^1^#^ o]£- ^#7H o|Sfl ^^^Cf. 

W". 7>#7l^ vfl^Mlfe Jl^^ol ol7>5|^ ^i^-i-ol o]^yjo] yj.^ ^ tg ^ 

*fl 7>^^Cf. 7>^7lS] ^Al JjL<fl6||J=. Jfo] o)^H] ^ oj^Hj O.^ ^^A] ? 1 71 
*f|2^ €*7l7> Hfl^lsqol oijL, X| 2^ ^«:7H1 £1*1) ^SLS. £^ ^ ol^-wj o. 
7>#7H1 7Hr£tJ-. 7 >^ ^21 o. -f-sfl tiVE^l 7l^r 

^Hl iT^^t}. 

<19> *)12^ ^«r7l^r 7>^7lsl iflJfofl Bfl^^ ^^*\ ^(stripper canal)^, ^ 

°1 33 °l^rl-S ^Al7l7l ^*fl ^Sel^g 7}+lgr ^*}^ 7>^ ^ -R-y^, 

iMElsl 71 'iS. ^^5] ^Eel^g £#x\ 7] 71 7>>i -fj-^-g; i^-^Cf. 

< 20 > 7 >i -fr*£r ^J=£^ 7>^# ^J^Rr 7}+ ^^(gas source)^, *« 

# -frXISM fl^ efl#5fl^lEl« JL^tf. efl^BlloiE^ ^ssi^g 7 ^o^ 

n 175psi ^£5. ^lthcf. -B-^= XH 7 1 v i5 _ ^^-£1^ ^MBl 
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^ 7\^2) -fr^-i: 9= 0.3 ifl*l 0.4 seem .^£5. S^tb 1 }. ^e^^g 7}+^ <£± SE^ 
o>e^- 7>^7 r Aj-g-^cf. 

°H ^ ^ ol^s-o. ^o] ol^s. S ^^sjef. 
*V^, ^J=5^ 71 ^^^|3g 7 >^# ? 1 7 ) 7>i 

r^S^ 71 7>^i afl^ A>o]cHl ^SJCf. 7 r i ^ -fp^ iS.E] ^§ 7>^» 

^Al^ >ij=t^ 7>^7> 7>^7] vfl«-o} ^^-s.^ ^l-§>^ J^-i-* lHM>l*r 

7>i -fr^^T ilBl^ 7>^# ^A]7l7l 7>i afl^u4 ( ^Me}^ 

7]^S. iMS^ 7>^# ^ 31* l£t 71 7l ^ 

3 ^ S^l- ^^A]7l7l ^tb ^ ^^7i# i^-th}. 

^-71 °}-& Aj~g-*}a} 7l^ofl Cfl^t Ol^gr ^ ^^Hfr 

^°J: 7>i ^ -B-^S] ^£7} ^S^fe- ^-f , ^ |£i "?l7l-£l^ ^ ^ff-7}- 

4 V ^^, ^SE^ 7 r i^ ^o) #7f*Vl^. iHE)^ 7>^ ^7>^ ol^o) ^ 

u l^-(charge exchange rate)^ ^Ik ^^(transmission rate)°l Q^Qt]-. Sltb, 
^Esl3g 7 >^s] 7l^o] 7i§}-=Hi il^ 7}-^^ 7>^7l uH«-o) 
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n l^^ ^16,462,331^^ ^oi E ^ SHoi] <?]7>^ ^ £ = 

^ 2002-50, 577 J: o]^ ^oj ^c]M€-(tendetron) 7>^7H] a>-§-£]^ 

TT ^ ^ ^ ^.g. ^^Cfl Ol Cj-. 

(canal)4, #7l il^ ^7) ^me)3] ^ ,d).g. s.^^^ o]^«i ^ 

^^17171 ^ ilell (stripping) 7}^ ^7} il^ 7l -is. *#^7l £| 

tr 7}^ ^ A o V 7 l ^E^g] 7^14 Aj- 7l ^E^3g 7}-^ ^ -B-^ A>ol^- <£;g 

, A cM ^Me]^ 7}if 71 7} 7>i A o V 7) 7^^. 

^SItt ^SBl^S 7} +9] -fr^-fr ^^^>7l -fr^ ^^714, A cM 7>i ^ -fr^* 

^^l?l7l A o V 7l 7>i -B-^O.^ °J7>£]^ 7-%- ^Ifi-* ^^*>7l ^tb #-?T 

7114, ^€ i^^g 7}^9] ^£ ^ ^-ff-ofl nfe} # 7 1 o|^2l ^-g- 

*r 3# ^^5- ^ ^ ^1* ^l^*Vcf. 
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Stb, <#7] ^S>7) 41 tb f^^, °l£r«J^- 4|tb: o]^- ^-g-^] 

5]-, A o V 7l ol-^Hj^- 7>#A] 71 7l 7>#7)Sq-, #7] 7>^7l# ^4*Rr ^-^4 ^ # 

^ ifltb Ol-g- ^71 o]£- ^oj ^y^o) ^tLofl tifl^JJ, #71 

7]^ ^l^l^>7l 4ltb *1*1-R-^ 5L^*Rt °l£r ^]^*Vcf. <^7)^\, ^7} 

4 7l*i4, ^Mel^ 7^4 ^S^, #7l ^^^^ 7] ^-g- -f-^f^ o|^5] 

^"^-i- ^SH^l 7] 41 ^E^3§ 7 j.A t ^-71 71 US. ^"^-*>7l 41 tb 7>i ^ 

^ -fr^4, ^"71 ^E^u] Ti^Ill- ^>7l iSs^ 7 >i ^ -fi-^ A>ol^- o^^u] _ aJ. 7 ] 

7>^# ^A}7l7l 4ltb 7>i ^MS^ 71 -iS 

^J=5^ 7>^S] -fr^g- ^^*>7l 41 *b ^ ^HM<4, ^71 7>i 71 
7) A o V 7l 7^ ^ -B-^AS. °l7>£)fe ^ ^^s>7l 4] tb 3fM14, ^ 

^€ ^MSl^ 7>i<2] -fh^ -t^S} ^ ^ofl ttj-S} ^-71 ol-g-Hjo] ^^Al 71 

^H*f7l 41 tb Aljr^ ^Al7l7l 41 tb 2-44^ -fi-^-g: i43-*bcf. 

^7) ^ ^Mel^g 7>^3] -B-^sf 71 7}§ -fl-^-g- a] 

Glials ^1^* 71 Jl, €=-^5j ^ 7l 7l§ HlJU^l- 

4 *fl2H]ui ^JlI- ^4^4. a*b, ^llHlia ^IJ: ^ *fl2«l:5i ^Isofl 44 # 7 1 ^<>) 

s^l 7i^-^ j^<g^ « 0 >^m ^ iic}-. 

°l^>, ^- ^ V ^<H) H^- wb^^tb ^Hl!- i^-i- t^sf^ ^Ml^l-Tll 
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1020020080608 <*}*}•- 2003/1/15 

<3i> 51 l£- -g- 1^4 <U ^4<HH 4^ ^ ^44 ^ 7 fl3^o} ^p- 

51 2^r £ lofl 5LA)s) ^ ^ = ^^^7l 4tt Ir^-iojcf. 
<32> 51 1 ^ 51 2» ^ ^ #4U00)^r 4^(102), 7}^ ^--g- 

^r^(HO), 4^ ^ -f}-^(130), -fi-^ ^^71(104), 4^4(106), fi^E^ -f^(150) 

<33> 7^^(102)^ 4^ a J* 7 |.^ Al7l7l 7 ^ 7 ] (160) o 1 ^JjLofl 7 >^ 7 ] 

(160)^1 44 *ti444 5U4. ^ ^l^tiiol 4^ 7 i( 160) o] ^h.^ ^-3-44, 

^he]s] 7^1(102)4 4^44 ^Se^ 4^ofl o^efl ^4 1*14-44. SLA] 

4 4#S^r ol£r^4 4*3 "o^* 44^4. 

<34> 7 >^ m -H-^(llO)^ ^^44 7^(102)4 ^^5)4, ile]^ ^ 1(102)4 V}] 

« S 4^4 ^ o. 71 71 4^1 ij^jg 7 >^1- ^-g-*>4. 4^ ^ -fi-^UlO) 

7 >^i- 44-44 44 71-i -^4(112)4, 7i ^(102)4 7 >^ ^ 

■^-€(112)^ <a^*>7l 4tb 4^ «H4(114)4, 7}-^ aH4(114Hl -£444 i 

^44 ?H V K 102)5. ^4^r ^S£l^§ 7}+ 2] -6-^=# S^^l-71 4^ 44 

(116)4, tt^ 44 W J«.(116)4 44444 4*1 41^-^(118)1- ^^4. 

< 35 > 7fi ^-g- 4^(110)-^ ilel^ 7>i4 lJ4*)-4 4444 4t!r 4#44 

4(120)1- 4 3L^4. 4-#444(120)^r il^ 7 }^ oj.^ 01 175psi 
444*14. 

<36> ^4 ««ti.(H6)4 4#444(120) 4°Hl^r ^4-51 4 v i(l02)s. ^^-4^ 

7}-^ ^444 4*V ^^4(104)7> 7^ ^ «U 4(114) ^4 
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^^l^^ -n-^ ^^71(104)5.^ ofl^ #^^-o] Ei (mass flowmeter; MFM)7> Af-g-si 

4rbJ (130)£r ^MB^ 7i ^(102)4 7>i ^ tifl^(H4) A>oH- 
^, ^MS^ 7^(102)5. -g-g-^ iMEl^ 7}if ^^Al^luf. 7 >i ^ -R-^(130)£- 

7^i(102)4 7>i ^ wfl*Kll4) A>°11- o^^s->^ 7>i ^ «im(132)3h 7} 
^ ^ afl^:(132)^ -M^H 7i^i(102)S. ^S^3g 7}+m ^^^71 

^tb Si* ^^(134)1- 5^^. 

Si* ^H(134)^ ^MeflolB] (136)^ $1^. *1H e^ (136)^ Si* 

(134)1- ^-^Al7l7l t 1 ^ #* ^^(134)^1 91?}^. *1H3HeK136)t7 

s|^^(138)^- -f-*fl SEK140)^- ^S)^, S.EK140)^- 3 ^(138)£- ^ 
1^ oicf. s.e|(140)^ ^lMeflolEi(l36)l- ^^\7] ^tr 3^^: 31 

^lEi(l36)<Hl *H**H, *fll*l^ ^71(142)^- 9X^-. 

^1* ^=(134)Sf ^meflolE^(136) 4 0 lir ^ #^^>7l ^ tr #^-31 

(106)7> id^^M o^cf. ^}fMl(l06)^ ^^(134)sf *HHelH&)(i36)«- ^^Rr 
ef^l(144)oll 5^. 

-R-^(150)-£: ^lltilJH -^(152)2]- ^lliZ-f (154) ^ ^^^-(156)1- 

Cf. ^11W1^(152)^ ^£ A^2\ 3}- 7} 7l^ Hl^H 

^l y l^ ^1^1- ^r^Al^lcf. ^2Ulm-« (I54)^r T 1 * 7l 71^ 

^ al^H *fl2wlJ2 ^^Ai^cf. ^i^«.(i 56 )^ ^lialin aijt ^ ^] 2 alii 
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<41> >fll«l JH. ^JSL^r ^€ ^EeJJg 7>>i^ 7l§ -B-^ ^>ol# M-t^Ji, 2112 

*]M ^Jl^ ^ 7l$ *i^-°l *M» M-Bl-^Cf. 2)H^f(156)^r 

^1S7> ^1^-g-^la.cf ^ Tj-f ^ ^1(100)^ *g^H*m. SE*}:, *)H^- 

(156)^ >Hl2«lJiI ^1^7> ^2^-g-^]^ ^-fofls. q.^ ^ ^V^(ioo)a1 ^--g-^- 

<42> ^11^^^(118)^ ^l^oil tcfe). o.*$ ^]o] ««ti.(ii6)* ^*J-a17|ji, ^ *\}o] 

u lw.(116)^ 7}^ ^ yfl^# 3l*fl^, A Se j^ 7].^^ :g.^g. ^^Al^cf. 

<43> ^ll^i^ ^^71(142)^ *IH ^ls^l ^ 2.Ei(140)# ^Al7l7l *I^<>1 9} 

7>» f^l-Jl, ojofl tr^s}- ^ ^^(134)^ ^lMeflolBKl36)^ ^--g-o] 

<44> (156)ofl^ Aljr-i. T^A^l ^ *V ^ -^^(170)^ 

^ -^(170)^ *1H ^IJrofl ^ji IHW^. (170) SLsL 

$r ^M. ^S. £E±r ^UL^l A}-g-€ *r 
<45> ^M^5£) 7^(102)^: 7}4=-*]7)7] 7}4j-7) (160) £\ tfl^-ofl tifl A] 5] c>| 

oinf. 7 >^7l(160)^ *Hl^r 7>^Al7l7l ^ Jl^^ol o^S]^ cj-^ 7 fl 

^ ^^-§"(162, 164)^1 Hfl^S]^ olcf. 7^7](160)S. -^^-5l^r ol^wj^ cf^ 7 fl^ 

*)U#^M-(162)o11 5l«fl 71-^SlJi, iMBl^l 71^(102)^1 iflJfolH ^o) oj^Hl 

£r ^7flal ^112^^(164)011 51*11 ^} 7>^^cf. ^°1 ol-g-«iol ^Eels] 7iHfi(102) 
# -f-^HRr -T-^l 0 l£r^r ^E^3l 71^(102)3. ^H&l^ 7\^9\- ^is} 

°1 ^ ^7># <£o] ^o) ol^-S- S ^^€4. 
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£ 3£r £ l°fl 5L^1£ 7>^7l^ ^1 1^1^-1; * ^2^1^-1-^- A>A]£o] 

£ 3# *1] 1*1 ^-#(162) ^ ^2^#(164)^ ^ ^ ^cf. cf 

^7fl^ ^ll*i^l-(162)^ 7\4-7] (160)51 ^-^(160a)S.-^-Ei Jf <>1 oj^ai^. jn^- 

^ll^(160b)» %>*fl wfl<i£lJl, t}^7fl5} ^l^*j-i-(166)4 ^1 ^1 ^s) 0 ! ojcf. 
cf^7fl^ ^I2*i^-l-(164)-8r 7>^7l(160)S] -^(160a)5.-¥-Ei ?$°) °) « o v*^. 

^ ^2^(160c)* ^*fl ^^JI, t^fl^ ^127] 168)^4 ^ 1 ^ 

7}^7l(160)^ ^° c > ^<%o\) ^ ^l^^-(162a) ^ ifl^ *)l2*I^-(164a)°11 £r 

650kV5] #<$o] o]7>^tq-. ojnfl, 7]-^ 7l ( 160 ) 5} tfl^-^]^ ^1^^-#(162) ^ ^2^ 
^#(164)ofl 9j7>£ ojh^^oi o.*] # 7] .^ SFg 7>i7] . ot 

105psi 5] <y-^o.S. 7>^7l (160)5] ^ll^(160b) ^ ^2^(160c)ofl z}- 

^ *ti*l€ ^ *fll3l^-(162b) ^ ^l2*i^(164b)^ zfrz]- 3*1 €4. ^1^!-(162) 

^ ^l2*i^l-(164)ofl o]7^ 7 >#7l (160)^1 ^-^(160a)S^-Ei ^1^ 

(160b) 31 ^I2^(160c)l- 4^1, ^l^(160b)l- 5L<$ 

^ ol^-s-o. ^]i^q-i-(i62)^ 7>^£)ji ) ^ ^ ^1(100, £ 1 

^ 33 oj^-s-^ *fl2*i^I-(164Hl Sl^fl 7>^^cf. 

4^1 ^ 1 ^ E 2t , ^2^^ ^^-71(172)^ ^^^-(156)5] Al^ofl 

P4ef 7>^7l (160)011 *i^-g- 917}^. 
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<so> 7>^ 71(160)^ #«<M1^- 7|-^7l(160)5. £^51^ ^ oj^yj^- ^Cf5f7l 

*K*7l (174)4, ^7l(174)» ^*>7| fl^ ^l2^-?-(176)7V afl^sH SZ^. ^]2 

^^-(176)^ *)H-^(156)4 *)H 413:41 4^ ^7l(174)# ^-S^ItJc}. 
<5i> ^Me^ 7^(102)5. ±S£]^ 7>i# ^A]7l7l ^^1 ^ ^J*(134) 

A I^tt ^-f , ^S(134)4 ^o] x\t}s\jL, ^ ^^(134)1- ^-*M?j7l ^ 

^71(160) vflJjLofl wfl^l^ *1^M-(162, 164)4 =-4=s§ ^.<*^--g- ^Aj?Jcf. o] 

nfl, 3.^&\*% -B-^(150)^ ^ ^ ^ ^3=2^ 7}^4 -^-^01] rr}-e)- *\)o] 

-& 1>^m4. ^11^^(118)^ -R-^ afl<H tJ±(116)» ^JL, 7112^^(176)^ 
71(174)1- ol^Al^ Jf4 o^yi-g- ^Al^lcf. ^1^ ^^-71(142)^ £Ei (140)5-4 
^ ^^>J1, 7112^1^ ^71(172)^ 7}^7] (160)5^ ^^*>cf. 

^il -3-^(170)^ TJ^. 'tMH?!^. 

<52> h^, ^SS^3§ 7 >^^ -B-^ol ^ (134)4 ^r$H wl^^-al ^7>^ 

-f}-^(150)£r AEg]3g 71-^Sl -a-BHj nj-e). ^ Al^l- ^HS^l 

31, ^ #*1(100)4 f^sltf. 

<53> cl^^-eflo] ^-y(i78)ol fiulEi^ -R-^(150)<H1 ^^4^ &4. 4^#3H 

-^U78)£r ^€ ^55^ 7}io] o.^ ^ ^-ff-, ^lltilin. Als ^ ^12U1 

<54> ±E2l^g 7}iS^ Of 5^. 7 >i, 7\±l ^-4 7l-i7> A>-g-^ ^ ol 

4. 
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<55> tt)-^, ^1^- ^S(134)7> ^S]^ iS^3g 7}ao] ^.^o] til^^-^o.^ *|^. 

^-t- ^ ^1(100)^ -§^o] ^s]s.s. iME)^ 7Vi<H] =-4? o^l-ol 

<56> £ 4^ £ loll 5L*}& ^ ^11" ^oj ^^^ 7 ] o^V 7 fl 

<57> ;e 41- ^-2:^, o]-0- ^oj #*l(200)^r °l^ y J# *#**7l ifl ^ °l£r 

(210)3]-, ol^-Hi o. 7 |.^ l7l7l 7] .^ 7l (220)5+, 71(220)1- ^-Wb oj-g-aio) 

^* €*X«l?l7l *fll^ ^^71(230)^-, o)£- -oj ^ o_ ^^^>7l °l-£r 

^ 19^(240)5}-, a>£^l 7l#(10)-g- ^l^l*>7l Sf\^ 0.^(250)^: i^cf. 

<58> o|,g. ^-^(210)^-, ±+ 7}^5i^B\ Ol^-S-^- ^-^A^l^ Ol^ 71(212), o] 

^7l(212)S-^Ei ol^s.o. °l£r^ ^*Hr ol^ ^#71(214), °1^ - 

#7l (214)5. -f-Ei ^1^-Slfe Ol^-aloj ^o,]^ ^A^lfe ^2^ ^71 

(216), -»M o]^ <L3_»&\ ^ ol^-o. ^ ^^71(218)1- £^}-t}. 

<59> o]-0_ HV^ 7](212 )^ o}£L ^tH^ f-g- o>£l wj-^^olul^ ^afl 

^S^-El afl^Tr t*!*}^ 7}+°) ol-g-§>^ oj.g-.g- ^^^4. 

jl^Cradio frequency)^ °lf^5^r:^-E-(duoplasmatron) , ^^(cold 
cathode)^, issj e] (sputter , ^(penning ionization)^ -f-Sl *l£r 7} /■}-§- 

<60> *f|2^§ ^^71(216)^ 2i*}^#2J5. A}-g-^^ Jl^l nfZ!t1l#a2f elE]# 

i^-^Cf. *l^S.-¥-El 450t: ^SlS] JL<£°) Jl z\] C>ZLU11#0_^ afl^ul, JL^fl * r ^1l# 
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O-S-M 7] #3 n^lflt ^>7> y o V #3 <H °l£r«J3- n>ZLX-H# -g-7>3- 

°1^3 f^ofl 3*ti °l£rU£r nfzLUll^ «^ S .a.El ^^># JjLo} ^ 

<61> a> 7 ] 3 £ol ^ o}^^- ^ *M 7 ] (218)^1^ ^ ^3 ol-g-s-u]- 

o] ^^£1^ 7>^7lS. afl^tf. 
<62> 7^71(220)3- ^fll^ ^$71(230)^ £ l°fl 5=*1^ 7^7l( 160 )^ ^ ^ *V 

*1 (100)3" ^ ^*i-3-. 
<63> ol-e. ^oi sg^(240)sl MI^Ml^r aV£*fl 71^(10)* *l*lS>7l *l*l-fi-^(250) 

°1 «ti*13°1 5M. *l*l-R-^(250)£r ^rS.^1 71^(10)^- *l*l*>7l ^(252)21-, 3 

(252)# ^*>7l 3tb ^3 ^Jf^ atf^cK 
<64> ^(252)^ ^$.7]^^r A>-g-^>o^ til^^l 7l^r(l0)-i- ^^1-71 f- ^-§-(254)4, 

#efl^-(254)# *l*l*>7l 3tt ^1^1^-^(256)1- 5L^-*V3-. 
<65> #£fl€-(254)^ Q*} ^Jl, *l*lJf7fl (256)3 ^Mfe *1*1 ^11(256 )«■ ^ 

*H #Hfl^(254)2f ^3^, #efl^(254)-gr sl^U^l 3 *V ^3^^-(260)7> <£^5\ 

<H 5£3-. 

<66> £ *V, ^1^1^(256)3 ^^1^ Hl£^l 71^(10)3 7jA>Zl-^- S^^>7l 3*1 *fl4^ 

-§-¥-(262)71- <£^S\°] $X^. ^14^-^(262)^ aflol^ 1-eIH e ( 2 64) tfofl tifl*13<>1 Si 

aflol^ #eflolE (264)3 ^fe- ^(252)# ^ «<}-^°.S <>1^1 7l 7l 3tt ^ 
^(266)3 *fl5^S-»f( 268)71- ^^3^ &3-. 
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<67> afl3^-§"¥-(260) ^ ^14^^-^(262)^^ 3.^7} A>-g-^ ^ 91°-*], 

7}^ £^7} ti}-^2i^>cf. 5^-^(268)^ 5)^^^- *fl^-S}7l $1* 1- 

i£L^f- ^ -1: Hit i^W. H&|i4, *fl3, *\]4 ^ ^15^-^(260, 262, 268)9] ^ 
^ c^Ml SUCK 

<68> tL>5L^l 7]^-(10)^r ^ ^S. *K252H1 S^S]^, ^ (252)JL5.-?- ^ ^S^sjt}-. 

^*<H -^^r tiV£^)l 7l^-(l0)^r *)l4^-*f(262Hl ^«fl 

^1 ^^(^11- -i-^, ^^1 7°)SLS. tifl^mc]-. ^13^^-^(260)^ o)^- 

^-§- t^Rt ^ «V£^1 7l^r(10) ^Hl ^^#^1 2)^ IHJ^ zl^7> Jl 

^^l*>7l ifl*fl te^l 7l^-(10)^: 3*1^4. 

<69> £ a1^ hHI 45^, o]£- ^^(240)^1 m-^ofl^ nfl^Ai ^1^-^-^(250)01 ^ 

*ls|<H oi o.q. ) rf^oi 7l ^.o. - oi^ Q*}o] oi^. ^^(240) 

<?o> ol^- ^oj ^-^1(200)^ 7>^7l(220)<Hl 51*11 7}^sl ^oi ol^yj^- ay^l 7 1 

#(10) #ofl J^^^l 5L7l^! ^1^(270)31-, ^lH^l £^ ^51 

^tb °1^ ^(280)* Cl i^-W. SAlsl^l^ ol-^aj 
o] aV£*fl 7l^-(10)^: *i*fl3-°5. i7fl^sr>£^- ^ o^Hlcq ^ Hj-^ s^^l s$ 
^ °1£- ^^711- Dl ^ olcf. 

<71> »liq->y ^^:7l(230)oll 2l«fl ^ ol^-Hl o. ^ul^l ^ ^ 

9] ol^-S-il)-, Ol^- ^-Bflol ^EHl3§ i^-*Vcf. o]-g- ^E^(280)^ ^ ^ 

^1- ^21 ol^-s.^ ^^sr]-j7 ( o)£- ^-Efloj ^e^3g 7 >^# ^ 

^lTltl-cf. 
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^-7] o]£- ^oj ^-^(200)^ afil^ ^^71(230)^ ^ 
*g 7>i^ i£sHl 71^1^ 71^(10)31 y o^l* T $Ztf. ^, 

« =3 ^ ^ iS^ 7>^S] 4^ *)U^ €*7] (230)3 

^flo^o.^ al-jE^fl 71^(10)3 £.<*^r ^ 5W. 

^¥ ^« -fr^ iE^5g 7^c) ZfL 

£^1 71^3 ^-4=^ -2.^* ^ 

^•7l°fl^^ ^ H}^^^; ^t^o^n)-, ^ z£ 7)- «-C> 

3 ^€ #^7Rr ^r>7l3 S.^ 7];^ M. i^o] A>^V * ^i^^ 
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1] 

**H?M fl^r i^e^ ^ 'i (stripper canal); 
iSSH^M fltr i^-B^ (stripping) 7>i» #7l ^e^s) ^ vg s ^-g^l 7>^ 

o h TT Zk > 

#7l — — 2-1 ^\ 7^-4 #7l iMS]^ 7>^ ^"g" -B-^ A>o]^- Oi^^H, #7l ii 

7>^» $«-Al7l7l ^tr 7}^ ^ -B-^; 

#7l ^H^s] 7113. — — 2-| ^§ 7>^2] -H-^ ^^*>7l ^tt -fr^= ^ 

71; 

#71 7>i -B-bi* ^-^1 ?l7l #71 7>i -fh^ <el7>£|^ ^ 

^J=5^ 7}^l°1 -H-^ =§^2} ^ ^^ol] oj-e} #71 ol^uj^ ^ o. ^ 

3* ^ #*1. 

[^^J- 2] 

^11^1 91°]*\ , #7l 7>i ^ -fr^£-, 

#71 ^J=el^ 7>>i# *i#*Rr 7 r i (source); 

#71 ^Mel^ 7>^ ^^Kr 7}^ ^ tifl-&; 



29-19 



1020020080608 ^^ Qx}: 2003/1/15 

^ -n-^* S^*>7l ifltr -n-^ *lH £ 

^•71 -8-3= H*-^ ^^H, -*7l *1H ^lJL°fl ^71 -fr^= *IH 

7fl^l*>7l 3L^Hf ^* *>fe ^ ^1. 

3] 

^1%H1 , ^7} 7}+ -R-bi^r, 

^71 7^34 ^"71 7>i TT^-§: <a^*V7l ^ 7>i ^ tifl^; g 

^-71 7\±. tifl^ ^ofl ^^Jl, #71 ^J=S)Sl 7^5. ^7l ii^ 

7}it ^71 7>^ ^ Hfl^-g- ^sfl ^^A]7l7l fl^ ^ JEWtt ^-g- f^io 

5- *Rr ^ . 
4] 

(power supply)!- c] sf^ ^ . 

5] 

*I13^M , ^7] ##31^ Aj-71 &^s>\. ^1 u| efl oj El 1- <£:g*Kr ej- 

^°fl £^3^ 3J-§- 7>}xr ^ ^1. 
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\H=?*b 6] 

#7l ^e^jg 7>i^ 71 71 § -fi-^-t- HlULIsH ^llwlS 4] 
it ^tHH^l ^ ^lltilJH^-; 

A oM ^ 71 7l§ uiJE^H ^2ti]ia AiJii- ^3^1 
^1 71 ^I2wlin^-; ^ 

^71 *\3L * >H12«1JII ^Jl°H ir|-Sl- ^>7l ^^^17171 & 

^^l" 3L^*Rr 3* ^ ^1. 
7] 

^1%H1 Si<H^, ^"71 *IH dc)-^ ^iL# ^ v ^^l7l7l ^tt E) 

£tf*Hr 3* m3°-sL ^ £^ ^1. 

[^^8- 8] 

^1%H1 ^-71 ol^«l^- ^c^l g 

^71 ^lil #7l ^^-711- ^^^>7l ^ ^Jf* cl i^>^ 

^JlS ^ ^ 
9] 

7l ^itb ^#3H -H-y* cl 5L^-*Rr ^-g- s-^iis ^ ^ ^ 
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10] 

^ #*1 . 

[3^8" 111 

#71 ol^«J^- 7V^A)^7l 7V^7l; 

#71 7>^7l# -f-^Rr 2) ^"#-8: 7l7l ^ *V ^ £^7l J 

#71 ^l^ y J^- ^V-g-^1-^ 71^2] o)£- ^ o. ^^ 7 ) ^ 

°d ^ 

#71 o]£- -ol ^^o^ iflw-o]] afl^SlZL, #7] 7l ^ *l*l*)-7l ^ tb *l*14^-§- 
#71 ^«:7l^ ( 

#7l 7}^7)9] x%*-6\) Wfl^SlJl, Aj- 7 j oj^-Hl^- -g^l 7l 7l ^ 7^1; 
#71 ^J=3 5] T^i-Of ^^H, ^-71 ^ °. ^31-^ °1^«J^ ^ o. 

&&*)?)7] ^S^3g 7 f^l- #7l ^Ee)3l ^^*>7) ^ 7>^ ^ -fr^ ; 

#71 ^£Bl3] 71 «i3J2f # 7 j ^Se)3g 7 | vi -o^ Aj-O]^- ^^J-n} , #7] 

7>^1- ^^-A] 71 71 ^ 7>^ ^ ; 

#7l iEsl^ 71 -iS. ^^£1^- ^MBl^§ 7}^£] -fj-ig-g: ^^5>7l ^ *1 -R"^ ^ 

71; 
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^7] 7}+ -^-g- 7] 71 <$7] 7>i $l7>3fe ^-g- 

^)7l^r ^H*>7l ^tb XI <H ^lSL# #^^7171 £u]E^ -fr^S- S^Rr 

53* ^^-S. <5>^r ol^- ^ 
12] 

^lll^Hl , -#7] ^-^^ O.S«-Ei ^5]^ o]^Hj^ «-0] =.^3. ^v- 

^ ol^-alol 3}^ £^lo^ o]£- ^01 

13] 

*ili2iHl Sl^H, #7} 7>^7l^, 
°l£r 

14] 

*Hl3*cH] $X°]^\, ^7] ^ Ajjrofl 4^ ^"71 7>^7l^ Jfo} ol^Hl ^ ^o) o]^- 
^ 71-^A] 71 7} ^d°J# <?l7H>7l ^i^J ^-^-711- ^ Ifsfe ^lO S 

*>*r -oj ^1. 
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15] 

^Ul*oH] A oM 7}^7)S. ^S)±r o}^^ *}&z>}7) fl^ x}&7}; 31 

^JlS ^ ol^- ^og ^ 
16] 

*A 11^*1) ^"71 7>^ ^ -B-^^r, 

^7] iMSl^ ^ ^ 7>>i "S^Rr 7>i ^"g- tifl^;; 

^ -fr^-i: 2^^}7] *1W * 

#71 -R-%: ^flol BflW.Sq- O^S)^, J£ 7 ) X]^6]) #7] O.^ ^ Hfly.^- 

7fl^)5>7l ^tb S#*Hr 3* ^^-S o}-g- 

17] 

^lll^oHl 9X<^^, #71 7>i -fr*£r, 

#7] rtEgJjs) 7^-4 7>i -fHbJ^ ^^*>7l ^tl" 7>i $Q wfl^; ^ 

#7] 7>^ Hfl^ ^ofl ^^l^Jl, #7l ^-71 ^E^Jg 

7>^!- #7l 7>i Mfl^t S-<5fl ^^)7l7l ^ |£f S^Rr ^lo 

5. ^ ^ 
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18] 

^•71 *H ^Jrofl Oj-Bl- #71 5LEil- ^g-A^M ^ ^-§; °J7}-*}-^ ^7l 
(power supply)!- ^ i*}-*}^ s^o^ o]^- ^ . 

19] 

A o V 7l ^J=e^ 7>^a] -H-^2f 7l 7l§ -fr^M- tilJU^H ^liw]i2 -il 

s-I- ^3*1 ?1 7] ^tr ^1*1^; 

^1 71 ^12U1J2^-; ^ 

^-71 ^llHliE <0 31 ^ Z\]2V]M H3L°\) ^7} A°\ ^iJll" ^^A]7l7l ^ *V a|) 

S.^Sr ^-fr ^JlsL ^ ^ 
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